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Abstract

The five-sub-alignment problem comes from the abstraction of gobang. Analogize the nucleation
and growth process of crystals in crystallography. The backtracking method is used to find all the
best cells. Based on the spatial decomposition of the chessboard and the growth of cells in differ-
ent dimensions, the formula for solving the minimum number of placements is obtained. At the
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same time, give all the optimal places quickly, which has the advantages of fast calculation speed
and comprehensive results.
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Figure 1. A condition to be satisfied for optimal cell growth
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Figure 2. Transformation of conditions
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Figure 3. Optimal cell spatial folding [1]
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Figure 4. Ten best cell types forn=5
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Table 1. Optimal cell transformation operation
# 1 RERBETHREHE

;\fﬁf 1 2 3 4 5 6 7 8 9 10
He 2 3 4 5 1 7 8 9 10 6
H, 3 4 5 1 2 8 9 10 6 7
Ha 4 5 1 2 3 9 10 6 7 8
Ha 5 1 2 3 4 10 6 7 8 9
Hs 1 2 3 4 5 6 7 8 9 10
S 6 7 8 9 10 1 2 3 4 5
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Figure 5. Example of a 6 x 7 chessboard division
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Figure 6. The other one grows better
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Figure 7. Recursive proof diagram and a constraint
diagram added after merging
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Figure 8. A selection of variable growth zones
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Figure 9. An optimal placement of a variable growth zone
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Figure 10. 8 optimal placements of 13 x 17
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Figure 11. Model usage process
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Table 2. Model calculation results are presented
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